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FOREWORD 


Mastery Learning offers a pov^erful new'approach to 
student learning in classrocm which can provide almost all 
students with the successful and rewarding learning experiences 
now provided tj Dnl/ a fow. It proposes that all or almost 
all students can mastL^r what they ore taught in the classroom* 
Further/ it suggests prucoduros v/here each student's instruction 
and classroom learning can be so managed, within the context 
of group-based classroom instruction, as to promote his 
fullest development. Mastery learning enables 80 to 90 percent 
of the students to learn 80 to 90 percent of the instructional 
content under group-based instructional methods. It also 
makes student learning more efficient than conventional 
approaches. Mastery learning also produces markedly greater 
student interest in and attitude towards the subject learned 
than usual classrocm methods. 

The present study on 'The Effect of Mastery 
Learning Strategy (MLS) on Pupil Achievement' reported here, 
an’^RIC financed project, is an attempt to operationalise 
mastery learning strategy. The study has been conducted by 
Dr. R.C. Hooda in the Department of Bducation, Devi Ahilya 
Vishwavidyalaya, Indore. The study provides empirical evidence 
to the effect that it is possible to improve student's 
achievement through mastery learning strategy. The mastery 
learning strategy comprised the steps, namely, development of 




teaching units and unit tests, orienting for mastery, teaching 
a unit, formative evaluati :)n, making renewed efforts, 
re-evaluation, organising tutorial seirvices, and teaching the 
next unit. I hope that this research report will be of 
interest to teachers, teacher educators and research workers 
in this areu. 


(B,K. PASSI) 

Professor and Head, 
Department of Education, 
Devi Ahilya Vishwavidyalaya, 
Indore, 




Teacher Behaviour and Instructional Technology 
are probably the most popular and publicised areas of 
research in education today. Every research gives 
support to the fact that the type of instruction being 
provided in our schools is definitely of a low quality, 
ultimately affecting the extent of learning of the 
students. One of the most powerful ideas beginning to 
shape educational views and practices is mastery learning. 
It assumes that all, or almost all, students can learn 
well and suggests explicit classroom procedures whereby 
all (upto 95 percent) can achieve to high levels. 

Few recent ideas have produced more dramatic positive 
effect on student learning or generated more interest 
in school based research than mastery learning* 

The present study was conducted to find out the 

effectiveness of'Mastery Learning Strategy related to 

mathematics teaching for grade VI. A conclusion coming 

out of this study indicates that it is possible to 

improve achievement level of pupils in mathematics through 

the Mastery Learning approach- So- far^ mastery learning 

be 

has been found to/effective in developing the cognitive 
and affective domains of student's abilities, but the 
results of the present study indicates that the different 




dimensions of vStudents verbal and nonverbal oreativity 
are also improved by the strategy of mastery learning» 
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CHAPa?ER - I 


INTRODUCTION 

1^0,0 THE BACKDROP 

In o\ir society, education xo an individual is 
provided by many institutions such as home. Church, 
mass media and by varied experiences of life within a 
society. Huh through out the world, schools have been 
entrusted with the re^^sibility of providing a major 
part of education for the young. While the purposes and 
content of this education vary gr^obly between and within 
nations, the process of schooling is much th-.- sumo 
everyv/here. Schools are organised in which teachers and 
instructional materials provide instruction to groups 
of students. Usually each group has students between 
twenty and seventy. Much of the instruction for learning 
is intended to be systematic for every year or term. 
Societies in the past have relied largely on selection 
of talent as means for securing a small group of well 
educated persons. Modern societies, which need a large 
number of people with particular talents cannot depend 
purely on selection methods for finding such talents. 
They attempt to produce this by legal and social 
pressures which requires individual to attend school 
for a minimum of ten to twelve years. A society which 
places such great value on schooling that it requires 
the individual to attend school for long period of time 
must find the means to make schooling attractive and 
meaningful to the Individual learner . 
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Children are believed to be normally distributed 
with respect to their attributes like intelligence^aptit¬ 
ude and personality traits. Similarly^ it is also 
believed thnt pupils are normally distributed with respect 
to their achievement in any field of learning- In the 
present system of edueatton, academic goals for teachers 
and studentsappear to be predetermined. It reduces teacher^s 
aspirations and pupils desires for further learning. Fur¬ 
ther, it systematically destroys the ego and self-concept 
of a sizeable proportion of students who are legally 
ro<|^ired to attend school for eight years under 
cond-itions which are syste-matically frustrating and humi¬ 
liating. It results in development of negative self-concept 
and attitude in child's life. Besides^ it exposes the 
enormous v;ostage of resources invested in education. 

Today education is one of the vast enter-prises in 
terms of persons involved and resources expended in the 
process. The concern for accountability is growing 
with the corresponding growth in the consciousness of 
taxpayers who are not satis-fied with the increase in enrol¬ 
ment ratio alone. They are nov7 more and more concernod 
with actual achievement of thier children. Profeably, high 
level of canpetition fox' admission to professional 
institutions, higher education and shrinking employment 
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opportunities are responsible for this growing concern 
alongwith other educational and cost factor® . Moreover^ 
millions of children go to school for their education. Each one 
of them spends nearly 15,000 to 20,0C0 hours in our classrooms 
and nearly 5000 to 10,000 hours we demand from him for school 
related tasks at home. 

Desr'ite great advances in knowledge about student 
learning and the investment of tremendous amounts of time, 
effort, and money, our schools still have not moved very far 
toward the goal o£ increased learning for all students. 

Present policies and practices continue to reproduce the 
same normal achievement distribution in the learning of 
classroom. During the past decade or so, there has been much 
concern about ways in which curriculum and instruction could 
be improved. Crowford and others (1972) found that som^ new 
curricula and instructional strategies result in superior 
learning by students as compared with more conventional 
approaches. Closely related to the work on the development of 
new approaches to curriculum and instruction is the recent 
work on mastery learning. This approach makes use of the 
existing curricula but seeks teaching procedures and a set of 
feedback and correction techniques to ensure a high level of 
learning by majority of students. The basic idea that most 
students can learn what the schools have to teach if the 
problem is approached sensitively and systematically is an^ 




old one. Before the 17th century by Comenius/ in 18th 
century by Festalozzi and in 19th century by Herbart, in 
20th century Washburne (1922) and his winnetka plan and 
Ilorrison (1926) at the university of Chicago Laboratory 
school and Carroll's model of school learning (1963)# provide 
the basis for optimising pupil's learning in different 
curricular areas, Carroll's model of school learning 
provides viable explanation of the variation in achievement 
of the learners and pointed to the input variables including 
quality of instruction for improving the same (Carroll, 1963)) 
Bloom's mastery learning approach demonstrated that 
classes suffer from underachievement and through appropriate 
teaching strategies practically all students can be 
helped to achieve the desired mastery level (Bloom/1971; 

Block 1971, 1974) . 

11•0 Need of Mastery Learning in Indian Context 

The mastery learning ideas and practices can be 
obviously made use of in the Indian classroom. In India, 
the public confidence in the teaching profession is very 
low. In order to regain the lost public confidence, the 
Indian teacher can make use of mastery learning for talent 
development. This strategy is based on no technology 
except the technology of developing instructional materials 
(Textual, formative evaluation and summative evaluation) 
and indigenous organisational models for providing 




-5- 


alternative instructional channels within our existing 

school and class structure. In this approach the 

prescribed curriculum can be dealt within a fixed period 

of time. This approach relies primarily on human beings 

for their success rather than on machines and hechnolo gical 

devices which a developing country like ours/ can hardly 

afford. In this approach the teacher decides what goes on 

in the classroom and when a particular 

class 

activity will be taken in the /roo.m. The teacher is free 
to use his ov/n instructional techniques and materials^ 
which suit the seeds of his students. The student is 
also free to guide his learning and also help others in 
learning. The groupbased/teacher-paced mastery learning 
strategy^ can be implemented with minor structural changes 
in our school and classroom organisation. 

Besides this, the diopout rate at the primary level 
in India is staggering, despite the use ofa number of 
measures in the form of incentives to the pupils. The 
dropout rate continues to be consistently high. \ln such 
a situation the realisation of the Indian constitutional 
objective concerning universalisation of elementary 
education will remain far from reality. It is time to 
think beyond mere incentives as a means of universalisation. 
The problem, to a largo extent, is also caused by the 
quality of instruction in our primary schools. 
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The problem of dropout of children is ]xkely to be 
tackled through ensuring quality of instruction and 
corresponding achievement on the part of the learner. 

Unless it is ensured that each pupil in the beginning 
grade learns all the core concepts and skills of instruc¬ 
tion in the area of literacy and numeracy, his subsequent 
learning potential will remain fragile. He will be on the 
brink, always ready to give up schooling at the slightest 
pretext. 

The situation outlined above makes it important for 
us in India to develop a strategy to ensure learning of the 
total instruction by all pupils. In other words/ we need 
mastery learning strategy to be followed by the teachers of 
Indian schools, 

1.2.0 Concept of Mastery Learning : 

There are many versions of mastery learning in 
existence at present, but all begin with the notion that 
virtually all students can master all that is taught in 
the classroom. Bloom (1976) writes that this can be 
achieved if ; 

(a) instruction is approached sensitively and 
systematically. 

(b) students are helped when and where they have 
learning difficulties. 

(c) they are given sufficient time to achieve mastery. 
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(d) there is some clear ct'iterion of what 

constitutes mastery. 

Bloom (1971) maintains that 95% pf the instructional 
content can be mastered by 95% of the pupils through diffe¬ 
rent strategies of mastery learning. Maintenance of 95% 
of mastery level produces maximum cognitive learning, but ma^ 
affect adversely attitudes and interests of the learners, 
How.-jvor, 35% mastery level offsets these adverse affects 
(Block 1970). The strategy has been found to be effective 
even with classes with teacher-pupil ratio of 1;70 
(Hogwon, 1969). The masteiry learning strategies are 
mainly of two types (i) group-based/teacher-paced type as 
that of Bloom; Block and Anderson, where students learn 
co-operatively with theiir classmates and (ii) individually-' 
based/studentj*paced type, where students learn 
independently of their classmates, as that of Keller’s 
and Sherman's, 

1.3.0 Pre-conditions for Mastery Learning : 

The teacher who wishes to use the mastery - - 

learning approach has to make the following preplanning ^ 
before moving to the classroom* 




The teacher has to decide the learning level 
(mastery level). This may indicate the percentage of 
students learning the percentage of content taught to thdr* 
It may be decided from 80% to 100% of learning by 80% to 
100% of students. 

1,3.2 Summative Evaluation ; 

The teacher after deciding the content and mastery 
levels V7 0 uld prepare a summative test. Then he would fine 
the score for attainment of mastery level on this test. 
The students v;ho attain the fixed score and above, would 
be (iraded "masters" and others would be graded "nonmasters 

] ,3.3 Devel opment of Sequential umits ; 

The content decided is divided convinient 

teaching units. The teacher sequences these units. The 
science and mathematics teachers have tended to sequence 
their units linearly, so that bhe material in each unit 
transfer . directly to the next unit. Teachers of arts, 
humanities and social sciences however, have tended to 
sequence their units hierarchically, so that the material 
in each unit transfers but not necessarily to the next 
unit. It may transfer to a subsequent unit. 
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] - 3.4 Formative- e valuatIon : 

The teacher develops unit tests for each of the 
teaching units. These will be diagnostic in nature and 
will be good source of feed-back to both teachers and 
students. These will be administered after completion of 
each teaching unit. All kinds oE deficiencies in student 
learning and teacher's teaching are found out with the 
help of these tests. The teacher specifies a score on 
each formative test which, when attained, will be indicative 
or the unit mastery- 

1.3,5 Correctives : 

The teacher develops a set of alternative 
instructional materials or correctives keyed to each item 
on each ufjit formative test. These correctives may 
consist of co-operative small group study sessions, 
individual tutoring by the teacher and by classmates who 
achieved mastery in the unit, learning aids such as 
different textbooks, workbooks, audio-visual materials, 
academic games/puzzles, home work, quizes, etc. 

1.4.0 BACKGROUND OF THE PROBLEM : 

The concept of mastery learning is a continuing 
topic of investigation in education and psychology. A 
stream of publications has emanated from the works of 
Corroll (1963), Bloom (1968), and keller (1968). A 
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growing body of evidence (McKeachie and Kulik, (1975); 

Block and Burns, (1976), Indicates that sbudents who 
learn in an environment thab allows for testing, 
diagnosis, continued learning, and retestrng exhibit 
greater content learning than do students in~volved in 
a more traditional learning environment. In their 
review of the masbery learning literature. Block 
and Burns (1976) reported that in 97 comparisons 
of avorage achievement test scores, comparisons invol— 
vii:ig various types and numbers of students and various 
subject matter areas, mastery taught students scored 
higher than nonmastery taught students 89% of the time, 
and significantly higher 61% of the time. Sovoral 
sbudies have been conducted abroad to find out the 
effectiveness of Mastery Learning strategy related to 
‘different curricula area for different grades (Kim Hogwon 
ot al. (1969 ), Kersh (l970). A conclusion coming 
out of these sbudies conducted abroad revealed in Bloom 
(1976) indicates that it is possible to improve mastery 
level of pupils in dif bcreiit subject areas through the strat 
egy of Mastery Learning approach. However, study of 
trend report and abstracts available in Buch (1974, 1979) 
reveals thab no such study has been conducted in India. 
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It is, therefore/ considered worth while to initiate 
studies with a view to investigate into the effectiveness 
of Mastery Learning strategy in improving achievement 
of pupils in different curricula areas. The present 
study is an atte'ipt in this direction. 

1.5,0 statement of the PRO B LEM ; 

The problem reads as "Effect of Mastery Learning 
Strategy (MLS) on Pupil Achievement." 

It is evident from the title that the method of 
teaching "Mastery Learning Strategy" versus conventional 
method of teaching Mathematics constitutes the 
independent var^iable. Mathematics subject has been selected 
for the reason that achievement of pupils in this area in 
India has been found to be much lower than that of other 
countries (Huss*-n/1967). Two independent variailes of self 
concept and attitude towards mathematics have been selected 
from the affective domain because the le'V’el of achievement 
has been found to be related to these (Bloom/ 1971). The 
independent; variable of creativity was also taken to 
study/ the eigfect of mastery learning strategy in 
mathematics/ upon it. 

1.5.1 OBJECTIVES i 

The study envisaged the following specific objectives! 
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j-. To study the pupil's achievement in mathematics 
adjusted on intelligence, socio-economic-status, 
and pre-achievement in mathematics, taught through 
mas-eery learning strategy and conventional method. 

ii. To sbT'dy the effectiveness of MLS and the 
conventional beaching atiethod in relation to pupil 
achievement in mathematics . 

iii. To study the effect of MIS on slef-concept of 
pupils. 

iv. To study the change in attitude of pupils towards 
mathematics due to iiLS. 

V* To study the effect of MLS on various dimensions of 
nonverbal creativity of pupils^ namely, fluency, 

■ flexibility, originality, elaboration, and total 
score inronverbal creativity, 
vi. To study bhe effect of MLS on different dimensions 
of verbal creativity of pupils, namely, fluency, 
flexibility, originality and composite creativity, 

1,5.2, H YPOTHESES s 

In order bo realise the objectives of the study 
operationalised above, the following hypotheses were 
formnJLated for testingj 

s The pupils who are taught mathematics through 
mastery learning strabogy (MLS) tend to show 
biynilicnntly higher achievement than their 




counterparts who are taught niathematias through 
conventional method* 

The group pupils taught mathematics through mastery 
learning strategy show significantly higher gains 
in the achievement than the group of pupils taught mathematics 
through conventional method. 

The self-concept of pupils show significant improvement 
a£ter learning mathematics through MLS than their 
counterparts who learn mathematics through conventional 
method. 

The attitude of pupils show significant improvement 
after learning mathematics through MLS than their 
counterparts who learn mathematics through conventional 
method. 

Hr-: The different dimensions of nonverbal creativity of 

5 

pupils/ namely, fluency, flexibility, originality, 
elaboration and composite score in non-verbal creativity 
show significant improvement after learning through 
mastery learning bhan their counterparts learning through 
conventionn] methods. 

H^s The different dimensions of verbal creativity of pupils 

6 

namely, fluency, flexibilib’'^, originality and composite 
creativity show significant improvement after learning 
through mastery learning than their counterparts learning 
mathematics through conventional method. 
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1.5.3. LIMITATIONSs 


The study wc.3 conducted zn the siibject of 
'ii-ithoiTietiGS / and only eight units were selected. The 
study was conducted for VI grade students studying in a 
B'oys Govt. I-Iiddle School. Both the experimental and 
control groups wore taught by the Sc-mre teacher, 
so, the findings may bo vit.-wed against this background. 
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DESIGN AND PROCEDURE 

2.0.0 DESIGN 

In the present study pre-test Post-test control 
group design was employed. It^involved two groups of 
students, one experimental and the other control group. 

The pupil's achiovement, self-concept, attitude towards 
mathematics and verbal and nonverbal creativity were the 
criterion vorbales. The study was carried on in three 
stages. First stage involved testing of pupil achievement 
in mathematics their intelligence, socio-economic atatus, 
attitude towards mathematics, and verbal and nonverbal 
creativity in both the groups (pre-test stage). The 
second stage was the treatment stage of six months (including 
holidays). Teaching of mathematics ttirough mastery learning 
strategy was the experimental treatment, therefore, eight 
units from VI class syllabus were selected for this purpose. 
Third stucje was the stage of Post-testing. After complet¬ 
ion of the experimental ttreatment, the achievement of pupils 
in mathematics, their self-concept, attitude towards 
radthematics verbal and nonverbal creativity were tested. 

The design of the study is presented in the table 2,1. 
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MSIGN OF THE STUDY 


TABLE 2«1. 


Stage 


TREATMENTS 


experimental group control group 


1. Pre¬ 
testing 


2* Tre at- 
ment 


3. Post¬ 
testing 


Measurement of Pupil's 

1, Intelligence 

2, Socio-economic 

status 

3, Attitude towards 
Mathematics 

4, Self-concept. 

5, Verbal creativity 

6, Nonverbal creativity 

7, Achievement in 
Mathematics 

Teaching Mathematics 
through mastery learn¬ 
ing strat^,egy 

Measurement of Pupil's 

1. Achievement in 
Mathematics 

2. Self-concept. 

3. nttitude towards 
mathematics 

4. Verbal creativity 


Measurement of Pupil's 

1. Intelligence 

2. Socio-economic statiis 

3. Attitude towards 
Mathematics. 

4. Self-concept 

5. verbal creativity 

6. Nonverbal creativity* 

7. Achievement in 
Mathematics 

Teaching mathematics 
through con''^eiiational 
method. 

Measurement of Pupil's 

1. Achievement in 
Mathematics 

2. Self-concept. 

3. Attitude towards 
mathematics 


5. Nonverbal 
creativity 


4. Verbal creativity 

5. Nonverbal creativity 
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The iiidependcnt variable, dependent variables and 
tbj Gontiol variables, with the kind of control employed 
in the study have been summarised in the Table -2.2 

^ i 11 * ft *• I* Mj, tft tttt ** * ' •• «»■«• j* ^. 


TABLE-2. 2 
VARIABLES 


Independent Dependent 

variable_ __ variables 


Variable 

control 


Control 

employed 


method of 

1. Achievement 

1. 

teaching. 
(Mastery 

Le orning 

2, Self-concept 

o 

Sbrateg-/ and 
Conventronal 


^ • 

mo thod) 

3, Attitude 

3. 


towards 
Mathematics, 



4. Verbal 

4. 


creativity 



5, Nonverbal 

5 • 


ere ativ ity 



Grade to be 

1. Administrative 

taught 

(Only VI grade , 
to be taught) 

Subject to 
be taught 

2. Administrative 
(mathematics to 
be taught). 

Single 

school 

3, Administrative 
(to control 
institutional 
variations) 

Hellow 

effect 

4. Administrative 
(1 gnor anc e about 
the experiment) 

pupil *3 
intelligence 

5. Statistical 

(Analysis of Co- 
■^ariance) 


6 B Pupil's 
Socio- 
economic 
-&tabus-— 


6. Statistical 
(Analys is of 
Covariance.) 


2.1,3 sample s 

The si^tple consisted of 55 pupils studying in 
two sections of VI class of the Middle school 
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No, 29 , of Indore city. The age of the pupils ranged 

froia 11 to 13 years, and they belonged to below average 

soclo-economic strata of the society. 

2.2.0 TOOLS : 

The following tools were used for the study : 

1. Cattail's Culture Fair Test of Mental abilities to 
measure intelligence of pupils 

2. Kuppuswamy's Soclo-economic status scale to 
measure 3ES of pupils. 

3. Attitude test for measuring attitude towards mathe- 
rna t ic s. 

4. Sherry et al. test was used for measuring self- 
concept of pupils. 

5. Figural form A and B of the Torrance Tests of 
Creative Thinking (TTCT) were used to measure non¬ 
verbal creativity of the pupils. 

6. Passi's test of creativity was used to measure the 
verbal creativity of the pupils. 

7. Achievement test developed by the investigator 
was used for measuring the achievement of pupils 
in mathematics. 

2.3,0 EXPERIMENTAL PROCEDURE : 

2.3.1. stage-I 

(i) The teacher involved in the experiment was trained 
in using mastery learning strategy. For this, four 
meetings were held with the teacher. 
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Pro-testln^j ; 

The follwing tests were administereij^ ^ their 
respective order in both the s^P^^iiriental and the 
control groups ; 

1. Intelligence test 

b. oocio-economic status scale 

c. Sfcl 1:-concept test 

d- Test measuring attitude of pupil_ . . 

matliematics. ® towards 

e. Verbal test of creativity. 

E. Nonverbal test of creativity, 

g. Summative Achievement test. 


?.3.2. 


STATEfII 


Expe rimental Treatment ; 

After administration of the tests, teach-^^ ^ 

uing of mathematics 

through tho mastery learning was the 

ment, therefore, eight units from the book of 

mathematics prescribed by the Madhya Textbook 

Corporation for class VI'were selected -r . 

^ tor the purpose. 

These units were : 

(i) Fundamental operations over algebv^-,^ , . 

^ term#*, such 

as, addition and substraction; (ii) mniu . , . ^ 

, ^itiplication of 

algebraic terms, namely, commutative 1;.. n. . n.. 

of multiplication' 

I 

associate law of multiplication^ and di a, v, 

"-itstribution law; an<^ 

power of an algebraic term; (iii) alqp,K,^ • 

'■ ^ -^^oraic expression# 
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such as, use of bracj.3ts and simpli Cication uf an expression 
by remov:ng brackets; (iv) parameter of a square, triangle, 
and rectangle; (v) area of a rectangle, a right angled 
triangle, and any triangle; (vi) Circle, Circumference, 
relation between diameter and circumference, and area of a 
circle (vii) volume, volume of a cubical solid, volume of 
a cube, and capncihy of a vessel;and (viii) to find the 
average of given numbers. 

A school period of thirty minutes duration was 
utilized for teaching mathematics. The criteria for mastery^ 
learning was 80% of mastery over each unit. The time for 
completing various nuits varied from 8 to 17 school periods. 
The same eight units were taught to the control group by 
the same teacher utilizing the same amount of time, by 
following conventional method of teaching. The experi¬ 
mental group took more time than the control group to 
complete the units, as the students have to attain the 
mastery level of the content, but the students of the 
control group utilized the remaining time on superivised 
self study. The mastery learning strategy comprised the 
foil wing steps: 

Step-I Development_of Teaching Units 9bd_Unit__tests 

After deciding the content, it was divided into eight 
Gonvinient teaching units. Unit tests were also developed 


V 
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alongwith the teaching units. These tests were of 
diagnostic in nature and were the main source of feedback 
to both teacher and pupils# Each unit test was prepared and 
discussed with the teacher. These tests vjere administered 
after completion of each teaching units. 

Step—II Orienting for MasterYi 

Since the students were not accustomed to learning 
for mastery^ the teacher must orient them to procedures to 
be usedy and to what they have to iearn; how they are 
expected to learn it; and what level of mastery they have 
to attain. It was made clear to the pupils that they 
have to attain 80% mastery level in each unit, 

Step-Ill Teaching Unit: 

A unit is taught to the class as a whole with maximum 
learning to maximum number of students, in a usual way, 

StcpTrlV ’’o^ative Evaluation : 

Unit formative tests were administered to the entire 
experimental group after completion of each unit. The 
teacher after scoring the unit test identified the students 
who have achieved mastery level in group (M) and such 
students who scored 60% and above on the unit test were 
grouped as (M^) and students who scored 50% and above 


were 
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grouped as (M^) and students who scored less then' 50% were 
grouped as (M^) , ^ ' 

Step-V i'taking RenGwed_Efforts : 

Through modified teaching approach/ renewed efforts 
oE teaching were made for students in groups # ^^2^ 

and (M^) . The students in group (M^) were guided to repeat 
their learning of the unit in the light of error(s) 
ccmmitted by them. The students in group (M) were engaged 
in enrichment activities for group (M^). The students of 
group (M^) were divided into Tollies. Each Toll! generally 
has two students from gtoup (M 2 ) and one student from group 
(M), The student from group (M) was provided with/ the 
type oE errors committed by the students of group (M 2 ) of 
his Tolli and verbal guidance by the teacher for removing 
these errors. The teacher reteach the whole unit to group 
(M,^) Keeping in view the type o£ errors committed by them. 

Step»VI- Re-ovaluatingL 

C2_ 

Students of groups re-^afuated and 

students achieving the decided level of mastery joined 
group (M) , The remaining students who failed to achieve 
mastery level were again classified into (M^),(M 2 ), and 
(M^) as in step-IV and treatment repeated as in step-V, 
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Step-^ VlI Organising Tutorial Services; 

The students who failed to achieve the decided 
level of learning after re-evaluation were provided with 
tutorial services by the teacher and selected students 
from group (H) as per need. Student's individual difficu¬ 
lt tes were searched out and solved accordingly/ 
till they achieve the mastisry level on the unit. 

Step-VIII Tea ching the next unit ; 

The teacher repeats this cycle of step-IV 
to VII till the mastery level of learning was achieved 
for the unit. Similarly all the units were completed/ 
unit by unit, 

2.3.3, STAGE-III 

Pos t testingi 

This was the stage of Post-testing. After 
completion of all the eight units by both the e>:perimental 
and control groups, the following tests were administered 
in both the groups, 

a, SummativG Achievement test. 

ta. Self- concept test. 

C. Test measuring attitude of pupils towards 
mathematics. 

d. Verbal test of creativity. 

e. Nonverbal test of creativity. 
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2.4*0 Statistical Analysi:-; 

In order to fulfil the objectives of the 
study the following tech-nlques were employed, 

1* Analysis of Covariance for adjusting pupil*s 

achievement in mathematics on intelligence, 
socio-economic-status and pre-test scores 
of pupils. 

ii. For testing the significance of difference 

between the means of pupil's self-concept, 
attitude towards mathematics, verbal 
creativity and nonverbal creativity, 't' 
test was used on pre-test, post- test and 


gain 


scores. 




-25- 


CHAPTER-III 

\ 

RESULTS, INTERPRETATION AND DISCUSSION 

i.0.0 introduction 

This chc 3 Dter includes the results related to the six 
objectives, namely, (l) to find out the relative effective¬ 
ness oE MLS and the conventional method, in relation to 
pupil's achievement in mathematics; (2) to find out the 
pupil's achievement in mathematics adjusted on intelligence, 
socio-economic status, and pre-achievement in mathematics, 
taught through mastery learning strategy and conventional 
method; (3) to find out tlie effect of MLS on self-concept 
of pupils; (4) to find out the change in attitude of 
pupils towards mathematics due to MLS; (5) to find out the 
effect of MLS on various dimensions of nonverbal creativity 
of pupils, namely, fluency, flexibility, originality, 
elaboration, and total score in nonverbal creativity; 

(6) to find out the effect of MLS on different dimensions 
of verbal creativity of pupils, namely, fluency, flexibi¬ 
lity, originality and composite creativity. The interpre¬ 
tation of the results related to all the six objectives 
of the study and their discussion have been included in 
this chapter. 



I',, 
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3.1.0 EFFECT OF MLS ON ACHIEVEMtJNT OP PUPILS 

The first objective of the present study was to 
find out the effecb of MLS on pupils' achievement in 
mathematics. The data related to this objective were 
analysed by employing t-test. The results are given in 
Tables 3.1 a and i.l b. 


TABLE 3.1 a 

DIFFERENCES IN PRE-TEST, POSTTEST MEAN SCORES OP 
THE STUDENTS OF EXPERn4ENTAL AND CONTROL GROUPS 
ON ACHIEVEMENT IN MATHEMATICS 


Stage Treatment 

1 

N 

M 

SD 

•t* 

value 

Levelof 

signi¬ 

ficance 

Experimental 

30 

2,86 

3,10 



Pre-test 




0.27 

NS 

Control 

25 

3.12 

3.87 



Experimental 

30 

31.90 

9.40 



Posttest 




4.28 

0.01 

Control 

25 

23.20 

4. 21 




NS - Not significant 
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table 3.1 b 

DIFEERENCE IN THE MEAN GAINS OP THE STUDENTS 
OF EXPERIMENTAL AND CONTROL GROUPS ON 
ACHIEVEMENT IN MATHEMATICS 


Treatment 



't' Level of 

SD value significance 


Experimental 30 29.03 8.43 

4.48 0.01 


Control 25 20.08 5.85 


It may be observed from table 3.1 a that the 't' value 
of 0,27 for the difference in the mean scores/ at the 
pre-test stage, of the students of experimental and control 
groups on achievement in mathematics, is insignificant 
at 0.05 level, with df 53. The moan score of 3.12 of the 
students of control group is higher than that of the 
experimental group mean score of 2.86, at the pre-test 
stage. Further, from table 3.1 b, one may observe that 
the ‘t' value of 4,28 for the difference in the mean scores, 
at the post-test stage, of students of experimental and 
control groups on achievement in mathematics, is signi¬ 
ficant at 0.01 level, with df 53. The mean score of 31.90 
of the students of experimental group is significantly 
higher than that of the control group mean score of 23,20, 
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1'his shows -that achiveraent in mathematics of the 
students of experimenbal group is higher than that of the 
control group after the treatment. 

Prom table 3.1 b, one may observe that the t-value 
of 4.48 for df 53, for the difference inthe mean gains of 
the students of experimental and control groups , is 
significant at 0.01 level. Since the mean gam score of 
the students of experimental group is higher than that of 
the control group on achievement in matliomatiGs'/ it shov/s 
that the students of the exponmental group have scored 
significantly higher than that of the control group, which 
ultirnabely may be atbributed to the treatment. Such a 
sbate of affairs ultimately reflects upon the effective¬ 
ness of mastery learning strategy in the improvement of 
achievement of students in mathematics. 

3,2 JO 01? MLS ON PUPIL'S ACHIEVEMENT IN MATHEMATICS 

AJ\TUS'ii-;D ON INTELLIGENCE, SOCIO-EPONOIIC STATUS, AND 
PRE-ACHIEVEMENT IN MATHEMATICS 

The second objective of the present investigation 
was to find out the effect of MLS on pupil's achievement in 
mathemabics adjusted on intelligence, socio-economic 
status, and pre-achievement in mathematics. The data 
related to this objective were analysed by employing 
analysis of cevarianoe. The criterion variable was the 
posttest achievement scores in mathematics and controls 
were the intelligctice tesb scores, socio-economic status 
scores and pre-test achievement test scores. The ANCOVA 
results are given in Tables 3.2 a and 3,2^ b. 
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TABLE 3.2 a 

and COl^NTIONAL METHOD TAUGHT STUDElsITS 
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TAOLE 3.2.b 

SUMMARY MF AUfUiVA FOR THE ACHIEVEMENT IN MATHEMATICS 
SCORES HETWLJH i-;XPER RENTAL AND CONTROL GROUPS. 
CONTROLLIir; F(Y< R>RiOH H.ATHEMATICS ACHIEVEMENT. INTELL- 
TCEICE ...HD fJCrj fO-ECOtlOMIC STATUS 


Sourcf';, )1 OE 

Vt^r L-it,i ' in ■dun 


's i£) 


Rcjsidunls 

Sum of Mean 
s<fu.'ires square 
(SS) (MS) 


Level of 

P significa 

nee 


Bcizwf’cjn I 1216.67 1216.67 28.54 0.01 

Within 50 2131.48 42.63 


Total 51 3348.15 


From table 3-2 b. one can observe that the F-value 
oJ: 28.54 for df 1/50 for the experimental and, control 
groups, is significant at 0.01 level. It shows that there 
is a significant difference betv^ecn the mean achievement 
scores of cxpcrimentnl and control groups. This means 
that having statistic ally adjusted for initial differences 
in intolligenco. socio-oconoraic status, and pre-test 
achievomont scores between students who were taught 
mathematics through mastery learning strategy and 
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cbnventional method, there is a significant difference 
between the two groups. Hence, the mean score of 31.90 
of the students of experimental group is significantly 
higher than that of the control group mean score of 23.20 
(vide table 3.2 a). In other words, the achievement in 
mathemai-ics of tne students of experimental group is 

higher than that of the control group, after the treatment. 

* 

In the present study, the students of the experimental group 
were taught eight units of mathematics through the 
strategy of mastery learning, whereas, the same units were 
taught to the students of control group by following the 
conventional teaching method. Such a state of affairs 
ultimately reflects upon the effectiveness of MLS in the 
improvement of achievement of students in mathematics. 

The findings of the present investigation, i.e*, 

the mastery learning strnteiry effects the achievement of 

students in mathematics seem to be quite interesting. 

The experimental and control groups are very different 

in terms of mean levels of achievement in mathematics 

achievement may be explained in 
after the treatment- The differences in their^terms of 

experimental group being given a higher quality of inst¬ 
ruction than the control group, largely in terras of 

I 

group instruction plus feedback and individualized inst¬ 
ruction for the experimental group while only group 
instruction was provided to the control group by following 
the conventional method of teaching. Bloom (1976) has 
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obscrvoil that ni.h'jtcry icornin'} rGsearch and practice has 
nlan.ly 'Tiiay d.-nunr.trated that the large majority of 
ifituil’^nt'i in 1 class c-in learn selecbed subjects upto as 
hujli n Itvel ns the most able students in the group, 
Usunliy/ thjD- has been some extra expenditure of time and 
help in -iu-ving such results. Hence; the results of 

I 

the r i'<. :.t .utudy th..h there is significant improvement in 
ichLa'"!!' ^'t 1\ the uirntegy of mastery learning; thus 
seem t ' b • )u;,hUiCn]. 


3,3.0 


i'X'T 


OH Wi,;; UIl HHIil-'-COMCEPT OF PUPILS 


/h'" t!iirl objective of the present study was to 
find nut thf^ effect of MLS on pupil's self-concept. The 
d''ta relntod to this objective were analysed by employing 
t-Lust, The results are given in Tables 3.3 a and 3.3. b 
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TABLE 

3.3 a 




DIIL'‘EFENCES IN PRE-TEST^ 

POSTTEST 

. MEAN 

SCORES 

OP THE 

GTITDENTS OP EXPERIMENTAL 

ain!d control groups on self-concept 

Stage ne a tme nt 

N 

M 

SD 

't' Level 

value of 

S ignif i- 
c a nc e 

Experime nt al 

30 

28.5 

4.74 


Pre-test 




1.30 NS 

Control 

25 

30.68 

7.58 


Experimental 

30 

31.36 

5.37 


Pos ttest 




0.39 NS 

C ontrol 

25 

3 2.00 

6.67 



NS = Not significant. 
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TABLIJ 3,3 b 


b 1 b X '-IrniC'!'. 

. 4 ;:) 


U- TH’i MEAN GA,INS OF THE STUDEOTS 
EOWTROL GROUPS ON SELF-CONCEPT 


OF EXPERI- 


'i'ror tiru„-n b 


U 


SD ' t' Level of 

value significance 


Expo rimenL.'tl 


C'lijt r* *1 


30 2.87 L.13 

2b 3.32 b.43 


0.99 


NS 


IL iti iy bo* o).)serverl frcxn -tables 3.3 a and 3.3 b 
that the 'L' values of 1,30, 0.39 and 0,99 for the 
dilrleroncun Lri the mean scores at the pre-test, post-test 
st''g<.j .'riil mo* m gains respectively of the students of 
expfarimt'nt *1 andcotrfcrol groups on self-concept, are not 
s kjvj] i urmt. at 0.0b level, with df 53, The mean scores 
(jDglR, 3v,oo) oi. tha' students of control group are 
hlqhc*r than that of the experimental group (28,50, 31.3 6) 
on solf-conceot at pre-stnge as well as post-stage. But, 
the moan g'lin score of the students of experimental group 
is higher than that of the control group on self-concept, 
the 't* value could n*3t reach the level of significance 
(vide table 3,3 b) . This shows that although the self- 
concept of student's has been effected by the strategy of 
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mastery learning/ but r^t significantly. It was also 
observed by Block (1971) that snbcessful experiences 
in sGho>.^l are no guarantee of a generally positive self- 
concept/ but they increase the probability that such will 
be the case. Tn contrast/ unsuccessful experiences in 
school guarantee that the individual will develop a 
negative self-concept and increase the probability that they 
will have o generally negative self-concept. In the 
present study/ there were relatively small differences 
betv/een the experimental and control students on the 
measures of self-concept. It should be remembered that a 
short term study of several weeks of learning Would be 
likely to have profound consequences on the student's 
a:^feGtivG characteristics (Bloom/ 1976) , a long term 
experimental study may prove helpful in drawing conclusions 
in this respect. 

I 

3.4.0 ati'PECT OB MLS C)N ATTITUDE OF PUPILS lOWARDS MATHEMATICS 

' f ' J • ' ' 

The fourth objective of the present sthdy was' to 
find out the eifect of Mbs on attitude of students towards 
mathematics. 'The data related to this objective were" 
ahhlysed by employihg t-test. The results dre given in 
Tables 3.4 a hnd 3*4 b. 
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TABLE 3,4 a 


D i T-"‘'E ■’JOKC'KwB m PRT3 -TEST, 
\r\\] ()}■' I-:T. i >i: r imk ntal 
TOW. ,\V ) M/.THLr*lAT ICS 


POSTTEST MEAN SCORES OP THE 
AND CONTROL GROUPS ON ATTITUDE 


Stngo "’re itinont 

N 

M 

SD 

'f 

Level of 





val lie 

signifi¬ 

..- ----- 

"•—-- 

— 

-- 

- - 

cance 

'riiiicntal 

30 

60.33 

14.96 



Prt '-toot 




2.59 

0.05 

f '• Titr' '1 

25 

69.16 

8.94 



Expcrimont.-l 

30 

69.27 

10.95 







1.93 

NS 

Dontroi 

25 

74.92 

10.70 




TABLE 3.4 b 

DIP ■'".iA;INN \U THE I4EAN GAINS OF T’E STUDENTS OP EXPERIMENTAL 

and r.'orrr'O.. gi-'oups dm attitude towards mathematics 


-nl' r- M SD 'f Level of 

Value_ _^significance 

Expcriniu.ita] 3^ -3.93 11.89 

1.13 NS 


c; 


Control 


5.76 8.09 
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Ib mny be observed from table 3.4 a that the 't’ value of 
7.59 for hhe difference in the mean scores/ at the pre¬ 
test stage/ of the students of experimental and control 
groups on attitude towards matheracstics is significant 
at '1.05 level/ with df 53. The mean score of 69.16 of the 
students of control group is significantly higher than 
that of exp'-^rimf.V)tal grouo mean score of 6 0.33, at the 
pre-test statge. This shows that attitude of students of 
conurol groups twards mathematics was higher than that of 
the experirnontnl group before the treatment. It may also 
be observed from table 3.4 a that the 't' value of 1.93 
for the difference in the mean scores, at the posttest 
stage, of students of experimental and conttol groups 
on attitude towards mathematics, is insignifica.nt at 0.05 
level, with df 53. further, it may be observed from table 
3,4 b that the 't' value of 1.13 for the difference in 
the mean g,iins of the students of experimental and control 
groups, IS insignificant at 0.05 level, but the mean gain 
score of 8.93 oE experimental group is higher than that of 
the mean gain score of 5.76 of the control group. This 
shov 7 s that attitude towards mathematics of students of 
experimental group beepme higher than that of the control 
group, aEter the treatment. This indicates that although 
the attitude of students towards mathematics has been 
effected by the strategy of mastery learning, but not 
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siijtiificcintlY. It vns bIso observed by Bloom (1976) that 
once on interest or attitude has been developed towards 
n subjecb/ it is resistant to change. It should be rem¬ 
embered that a short term study of several weel^s of 
learning would be likely to have profound consequences on 
the student's nffoctive characteristics (Bloom, 1976). 

/■\ long tom experimental study may prove helpful in 
drawing coucluaions in this respect. 

,0 EPhlCT MBS ON VARIOUS DIl'lENSIONS OR NONVERBAL 
cre;;t!VITy 0^^' pupils 

The fifth objective of the present study was to 
find out the effect of MLS on various dimensions of 
nonverbal creativity ofpupils, namely, fluency, flexibility, 
originality, elaboration, and total score in nonverbal 
creativity. The data related to this objective were 
anralysod by employing t-tost. The results are given in 


Tables 3.5 a, 3,5 b, and 3.5 c. 
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T/,BLE 3.5 a 

DIFFERENCES IN THE PRE-TEST MEAN SCORES OP THE STUDENTS 
OP EXPERIMENTAL AND CONTROL GROUPS ON DIFFERENT DIIMEKSIONS 
OF NONVERBAL CREATIVITY. 


DimonsionG Level of 


of 

Cre ativlty 

Treatment 

N 

M 

' t' 

SD value 

signif 1 ' 
cance 

Fluency 

Experimental 

30 

5.57 

5.27 

2.65 

0.05 


C -^introl 

25 

10.12 

7.68 



Plexibil ity 

Experimental 

30 

4.73 

4 .25 

2,37 

0.05 


C ontrol 

25 

7.64 

4.85 



Originality 

Experimental 

30 

9.20 

9.13 

\ 

1-95 

NS 


Control 

25 

13.80 

8.20 



EInboration 

Expe rirae nt a1 

30 

8.80 

9.77 

1.35 

NS 


Control 

25 

12.24 

9.02 



Total 

Nonverbal 

Creativity 

Expe rime nt a1 

30 

28.30 

27.12 

2.14 

0-05 


C ontrol 

25 

43.80 

26.25 
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TABLO 3.5 

b 




D rFFEPSNCEr; lU the posttest 

OF EH PE \TF5EHT:\L AND CONTROL 

OF MOlJVEPPi/.L CRE^'^.TIVITY 

MEAN 

GROUP 

.SCORES OP THE STUDENTS 

' ON DIFFERENT DIMENSIONS 

Dimonsi-jns of: 

Crcntivit’/ Trcatracnt 

N 

M 

’ t' 

SD value 

Level of 
signi¬ 
ficance 

Pi uoncy 

Ffx pC 2 r ime n to 1 

30 

28.83 

9.76 






5-44 

0.01 


Contr )1 

25 

14.20 

10.16 


|-■'lux i.b il ity 

^‘lxpl_^rirnc^ntnl 

30 

15.37 

5.35 






5.04 

0.01 


Control 

25 

8.64 

4-37 


Origlnnlity 

E xpo rime nt a1 

30 

25. 50 

10.46 

3.35 

0,01 


Control 

25 

_ 5.60 

11.40 


EInborntIon 

Exporimentol 

30 

24.63 

11.41 

3.58 

0.01 


Control 

25 

13.86 

10.71 


Total 

Wonvereal 
Great Iv ity 

Experimental 

30 

96.00 

33.69 

4.81 

0.01 


Control 

25 

52.32 

33.29 
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TABLE '3.5 c 

DTJ^L''E?ENCES IN THE MEAN GAINS OP THE STUDENTS OP EXPERIMENTAL 
, i'D CONTROL GROUPS OH DIP.'-'ERENT DIMENSIONS OF NONVERBAL 
- - -- £iiaAT_LV?TY _ 


B'im'-insi-'lOvS nf 

c ro n t Lv i t y T ru -i tme n t N 


'-xpur iinental 30 

Fluoncy 

C'-introl 25 


Expcrimentnl 30 
I] t'R ilj LI ILy ' 


Control 25 


Expo r irao nt a 1 30 

Originaiity 


Control 25 


Ex]>j r irne nt a 1 30 


't' Level 

M SD value of 

Sign!fl- 

___ _ cance 

23.27 8.53 

6.88 0.01 

4.10 11.57 


10.63 5.76 

6.24 0.01 

1.00 5.66 


16.30 12.33 

4.61 0.01 

1.80 10.98 


15.83 9.33 


K lab or at i'in 


4.68 0.01 


Control 25 1.64 12.55 


Total 
Non verbal 
Great ivity 


Experimental 


Control 


30 67.70 33.95 


6.33 0-01 


25 8.52 34,97 
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On viewing trjble 3.5 a, it may be observed that 
the valueG of 'f for the differences in the mean scores/ 
at thti pre-test stage/ of the students of experimental 
and cjjntrol groups in different dimensions of nonverbal 
creativity, nantoly, fluency, flexibility, originality, 
elaboration, and t'ltal score in nonverbal creativity are 
2.60/ 2.37, 1.95, 1-35, and 2.14, respectively. The 
t-vaiuGS far fluency, flexibility and total score in 
nonverbal creativity are significant at 0.05 level, 
wrth df 53. dince, the mean scores of the students of 
c *ntr )i group are high'ji. than that of the experimental 
gr^up in all the dimensions of nonverbal creativity, 

Lt sh 5WS that the students of the control group; have 
scorcsd highv-ir in different dimensions than that of the 
experiment il group, at the pre-test stage. 

It may be observed from table 3.5 b, that the 
VrolUGG of 't' for the differences in the posttest mean 
scores of the students of experimental and control groups 
on dlflorent dirnonsions of nonverbal creativity, namely, 
fluency, flexibility, originality, elaboration and 
total score in nonverbal creativity are 5.44, 5.04, 3.35, 
3.58, and 4.81, respectively. All of these 'f values 
are significant at 0.01 level, with df 53. This shows 
that there has been a significant difference in the 
nosttost mean scores of the students of experimental 
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and c .^ntrol groups. Sinco^ the mean posttest scores of 
the students of experlmentQl group are significantly 
h ijh«.jr than that of the control group (vide table 3.5 b) , 
it shws that the students of the experimental group 
have r.c red significantly higher than the students of 
control group in fluency, flexibility, originality, 
olnbomtioh, and total score in nonverbal creativity, which 
uitim.'itely reflects theeffeetiveness of the treatment, 

I.O.; teaching mathematics through mastery learning. 

From table 3.5 c, one can observe that the values 
of ‘t' for the differences in the mean gains of the 
students of experimental and control groups in different 
dimcn^sion£3 3£ nonverbal creativity, namely, flu<ancy, flex¬ 
ibility, originality, elaboration, and total score in 
nonverbal creativity are 6.88, 6.24, 4.61, 4.68, and 
6,33, respectively. All of these t-values are significant 
at 0-01 l».;v<--l, with df 53- Since, the mean gain scores of 
tlie students of experimental group are higher than that 
')f thc3 control group In all the dimensions of nonverbal 
creativity, it shows th<3t the students of experimental 
group have scored significantly higher than that of the 
control, group, which ultimately may be attributed to 
treatment. In the present study, the students of the 
experimental group were taught eight units of mathematics 
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thruUfjh tho strategy of mastery learning/ whenas/ the 
same units were taught to the students of control group 
by foilwing the conventional method. Such a state of 
nfLairs ultirmtoly reflects upon the effectiveness of 
mostory learning strategy in the development of different 
dimons; -ns of student's nonverbal creativity. 


3,6.0 KFKKCT Ot MLS ON VARIOUS DMNSIONS OF VERB.U^ CREATIVm 
OF FlJdlLS 


Tho sixth objective of the present investigation 
wns to find out the effect of MLS on various dimensions 
of verbal creativity of pupils/ namely# fluency/ flexibilty 
originality, and composito creativity. The data related 
tj thin objective were analysed by employing t-test. 

The results ate given in Tables 3.6 a'and 3.6 b. , 
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TABLE 3,6 

PXTKEREnCi’L tt-I THE PRE-TEST 
OF I'TPL’RJki-.IH'AL AMD CONTROL 
O'-’ VFiC-L.L CRN T'VITY. 


a 

mean scores of the students 

GROUPS ON DIFFERENT DIMENSIONS 


IJimcnsi'jna of 

Crc-'otlvity Trootmcnt 


Exporimontol 

Flufjncy 

C mtr' ‘1 

Expcr inii^ ntnl 

FloxIoiii.tY 

Control 

Experimental 

Originnlity 

Control 


Expo rim'-’ntal 

C omp(33 i be 
Crciot i vity 

Control 


't' Level 


N 

M 

SD 'value 

cf Sig. 
nif i- 
cance 

30 

20,77 

8.94 

1.63 

NS 

25 

17.96 

11.41 


30 

2.43 

1.45 




1.26 

NS 

25 

1.52 

1.29 


30 

7.53 

5.35 




1.45 

NS 

25 

4.68 

4.44 


30 

30,73 

13.12 




1.27 

NS 

25 

24.16 

14.80 
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DT^’ ’ \<Eiicr:3 in the 

0"’ ,,HJ. 


POSTTEJT MEAN SCORE 
) CUHTROL GROUPS ON 


S OE THE STUDENTS 

dipfereimt dimensions 


OF 




CK):ED''IVITY 



^ WW -w Mf w M m . 





Dimumi ins 





Level of 

01' 




•t' 

signifi- 

Crn >t Ivitv 

Trcntmu' nt 

N 

M 

SD valug 

cance 


L.xpur m'ntnl 

30 

44.76 

17.69 


Flmjncy 

(- m L- r j1 

26 

34.52 

2,20 

0,05 


FluxUDility 

Expurimental 

30 

3.27 

1.31 





2.00 

i 

0.05 


Cnntr A 

25 

2,32 

2.15 



Experimental 

30 

15.10 

10.87 


Orlqinnlity 




2.43 

0.05 


C )ntrol 

25 

8.86 

9.39 




-- 





Exporimontnl 

30 

63.13 

27.63 


C oinp Ito 
Creativity 




2.28 

0.05 


Control 

25 

45,20 

30.58 
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It mny bo obsorvod from table 3.6 a that the 't' 
valut s f Dir the diffurences inthe mean scores, at 
the Tiro-test stage, of the students of experimental and 
control groups In different dimensions of verbal 
GreatIV Lt'p , namely, fluency, flexibility, originality^ 
and c jmp isito creativity are 1.63, 1.26, 1.45, and 1.27, 

re spec bively. . A1 of these t-values are insignificant 

at 0.05 level, with df 53. This shows that there is 
no .'ilgniCic int difference in the mean scores of students 
of ex loriiKjnt'il and control groups in all the dimensions 
of Vv.-rbnl creativity, at the pre-test stage. 

J''r .ni t iblo 3.6 b, one may obsejrve that the volne 
of 't' for the differences in the posttest mean scores 
of the students of experimental and control groups on 
different dimensions of verbal creativity, namely, 
fluency, flexibility, originality and composte creativity 
are 2.20, 2.00, 2.43, and 2.28, respectively. All of 

these t-values are significant at 0,05 level- This 
shows that there has been a significant difference in 
the p- ,ttest mean scores of the students of experimental 
and control groups. Since the meon posttest scores of 
the students of experimental group are significantly 
higher than that of the contml group (vide table 3.6 b) , 
it shows that the students of the experimental group 
have scored significantly higher thcan the students of 
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control group in fluency, flexibility, originality, nnd 
composite creativity dimensions of verbal creativity, 
which ultimately reflects the effectiveness of the treat¬ 
ment, i.e.; teaching through mostery learning. In this 
study, the students of the experimental group were taught 
eight units of mathematics, by follov-^ing the mastery learn¬ 
ing strategy, whereas, the students of the contr j 1 group 
were taught the same units through the conventional 
teaching strategy. Hence, the strategy of mastery learning 
Lmoraved the verbal creativity scores of the students. 

The findings of the present study, i.e. the improvement 
irt student's creativity through the strategy of mastery 
learning scorn to be quite interesting. So far mastery 
learning has bei. n found to be effective in developing 
the cognitive and tiffective domains of student's 
abilitijs. Block (1971) has given the reference of forty 
studies carried out on school children which show that 
mastery l^-arning had marked effect on student's cognitive 
ind affective development and their learning rate. This 
is because thrat mastery learning methods produce markedly 
greater intv^rest and develop favourable attitudes towards 
the materials learnt, than more conventional approaches. 
The feelings of defeatism and pcassivism, brought to the 
learning are overcome by them to a great extent. The 
powerful and effective c :3nsequcnces of the strategies of 
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mnstury lij^-rning may bo attributed to many factors, the 
m J3i- imp-jrtont of which seem to be the cooperative 
r 't.hor th ^n bho compotitivo learning conditions* success — 

Lul ,-'nd Ercv;nrdinq learning experiences, personalized 
atL'..ntt->n t ) t ach student's learning problems, and the 
Q.sv' 'c certain C'Or'rec t Lves which add a personcsl —soc ial 
aspc'ct t ) the learning, which is not typical of group 
V-'-iscd in.'jtructi jn, the results thus seem to be reason- 
'il.de. f:rcativity, w’nich xnvolvos the higher level of 
inent.al pt:'ccssc-s rind the highest level of abilities 
inv dve-d in thi; cognitive d'^rain of students, is better 
f.icij it »tcd wiieu tlie cognitive, social, rsnd emotional 
(;,])* cts r,i- teciching or training ore given due consideration 
('i' irr'incc, l'J7^) . Purthermore, Creativity is a production 
;r und rstanding and imagination (Pornes, 1967,), The 
units "if mithomatics covered in the present study involved 
tlic 1 I L Lit Los pertaining to imagination (geometrical 
pi' ■! detris) L > -> greet extent, which were brought to the 
liigliiu- I .vei j 1 cognition through the strategy of 
I'l i.nti. ry lo srtiing. lumper understanding of the content 
■nd strotchint-j of imagination to the level of mastery 
might have ultimately resulted into the student's 
increased scores on different dimensions of verbal 
ere itivlty. The results of the present study, that the 
dlf,'’crent dimensions of student's verbal creativity are 
significantly improved by the strategy of mastery learning, 

thus scum t T be justified. 

^ 1 
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CH7.PTER - IV 

CO ECLiJr.IQj^S and IMPL I CAT IONS 


4.0.0 I H'r'ROJIJCTlOM 

On the bissin 'T: ttiu results Jsnd their ciLscussi :>n 
given In Ch ipt r III, the following conclusions are 
dr"'v;n. These c ^nclusi Jns arc gcneralizable to the extent 
'■)l‘ the roprosentativeness of the sample and methodology 
crnpl ■>yed in the study. The conclusions and implications 
-irc' presented here in'^accordance with the objectives. 

4.1.0 CONCL USIONS 

(i) The group of pupils taught mathematics through 
Mastery learning strategy have shown significantly 
h Iqlior gain in the achievement than the group of 
pupils taught mathematics through conventional 
rneth id. 

(ii) The posttost achievement mean scores between 
the experim^-'ntal and control groups/ controlling 
far orior mathematics achievement/ intelligence/ 
and s./ci o~economic status/ differ significantly. 
This implies that the students who were taught 
mathematics through mastery learriing have shown 
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significant improvement in their achievement in 
mothematics than their counterparts who were 
taught mathematics through coventional method- 
HoncO/ mastery learning strategy helps in improv¬ 
ing the achievement of pupils. 

(iii) The mean gain score of the students of experimental 
group was higher than that of the control group 
on self-concept, but the t-value could not reach 
the level of significance. This showes that 
nlth ■iugh the self-concept of student's has been 
effected by the strategy of mastery learning, 
but net significantly. It should be remembered 
that n short term study of several weeks of learn¬ 
ing would be likely to have profound conseguences 
on the student's affective characteristics 
(Blo'Jm, 19 76) . A long term experimental study 
may prove helpful in drawing conclusions in this 
rc''4x,'ct. 

(iv) The tuuan score of the students of control group 
was significantly higher than that of the exper- 
imt.-ntal group on attitude towards mathematics, 
at tho pre-test stage. The mean gain score of 
the students of experimental group was higher 
than that of the control group on attitude towards 
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rmthematics/ but the t-value could not reach 
the level of significance. This shows that 
the attitude towards mathematics of the students 
taught through mastery learning strategy became 
higher than that of the control group# after 
the treatment. This indicates that although the 
attitude of students towards mathematics has been 
effected by the strategy of mastery learning, but 
not significantly. It was also observed by 
Bloom (1976) that once an interest or attitude 
has been developed towards a subject# it is 
resistant to change. 

(v) The different dimensions of nonverbal creativity 

of pupils# namely# fluency# flexibility# origina¬ 
lity# elaboration# and total score in nonverbal 
creativity have shown significant improvement 
after learning mathematics through mastery learn¬ 
ing strategy than their counterparts learning 
mathematics through conventional method. 

differont dimensions of verbal creativity of 
pupils, namely# fluency# flexibility, originality, 
and composite creativity have shown significant 
improvement after learning mathematics through 
the strategy of mastery learning than their counter- 
parts learning mathematics through conventional 

method. 
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f/r toichers, toachor educators/ 
thu research workers. 


ylvln I .MCh oiairt the- help and encouragement he needs, 
when ho ncv.l;; It r.ithcr than ensuring identical treatment 

■If ,11 dill .If., 11 . inoguality If treatment may be needed, 

-jL ie.vit; fiL certatn ntngoB of the learning process, if 
students -ir. t attain equality of leorning outcomes. 

It rm-anr. that the teachers nnd the instructional 
material and -..r redutes should emphasize acceptable ' 
Icvals If learning for ail children rather than bo satis¬ 
fied that each has been ■treated' fairly ,and equally. 
Mastery learning rose,arch and practice has already amply 
dem instratod that the large mojority of students in a 
class can learn selected subjects up to as high a level 
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as the most able students in the group. tTsO-Qlly, thoc-e 
has been s'tme extra expenditure of time help in 

achieving such results. Mastery learning str-otegy holc^g 
out the possibility such achievement be 

od with nn nctual saving of student time over: the enti^-e 
c'^urse or prL>gr.am (BloDm, 1976). Hence, teachers shom^^^ 
be trained t j use MLS Model for teaching- 


(ii) The formative evaluation in mastety learning 
strategy prJvides a system of feedback to "the teacheir 
and students in which errors in learning revealed, 

shortly after they jccur, and if appropria"*^® ‘^^^tectioqg 
are introduced as they are needed, the educational system 
can be a self-correcting system. Hence, the errors made 
at one time are corrected before they are compounded 
with later errors. Hence, teachers should 1^^ trained to 
use formative evaluation. 


(iii) The mastery learning ideas and practices can bo 
made use of in the Indian classroom. The mastery learn¬ 
ing strategy is based on ^ teehnology except the 


technology of developing instructional ma't^^ials (Textual, 
formative evaluation and summative evaluate-on) 
indigenous organisational models for prov:3-cding alter¬ 
native instruct!anal channels within our ®^isting school 
and class structure. In this strategy, the teacher 
decides what goes on in the classroom and- ^hen 


ar 


3 Particui 
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actlvity will be taken in the classroom. The teacner 
is free to use his <.:jwn instructional techniques and. 

in Is / vjhich suit the need of his students. The 
student is also free to guide his learning and also helps 
others in learning. The group-based/teacher-paced mastery 
Israrning strategy, can be implemented with minor struct¬ 
ural ch mgco in our schools and classroom organisation, 

(iv) Tl-io drop ;ut rate at the primary level in India is 
stoggurincj, despite the use of a number of measures in 
the f irm of incentives to the pupils. The dropout rate 
■Jntinuos t ■> be c .insistently high. The problem of 
droo jut of childr'^n is likely to be tackled through 
ensuring quality of instruction and corresponding 
echievement on the part of the learner. Unless/ it is 
ensured that each pupil in the beginning grade learns 
nil the core concepts and skills of instruction in the 
nrea of literacy and numeracy/ his subsequent learning 
potential will remain fragile. This situation makes it 
important for us in India to develop a strategy to ensure 
learniaj of the total instruction by all pupils. In 
oth'‘r words/ we need maiatery learning strategy to be 
followed by the teachers of Indian schools. Research in 
this direction is highly desirable. 

(v) One implication of mastery learning strategy is 

that talent can be developed. That iS/ if most students 
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can be br(Xi<jht to a high level in the learning of a 
particular set of subjects, skills, and abilities, then 
for mast purn Jses this constitutes the development of 
talent, Vifhcthv-'r it be in science, mathematids, or any ■' 

'thor f iel 1 ■)(; Human interest , Many characteristics or 
(abilities thi^t we have regarded as talents require long 
periods development t j bring tn a high level. A society 
which needs a largo number of people with particular talebts 
cannot depend purely on selection methods for finding such 
talents* It must take the necessary steps to develop . 
them relatively early and to educate for such talents in 
a systematic way ever relatively long periods of time. 

The mcastery learning strategy holds the promise that under 
appropriate conditions a sizeable proportion of a populat¬ 
ion can be brought to a high level of development in 
almost any mnjor talent, ability, or quality desired in 
a society (Dio m, 1976) . Hence, -i long term experimental 
study may yTrovo helpful in drawing conclusions 'in this 
respect. 

(vi) The relatively high relation between cognitive 
behavi urs and affective characteristics under most school 
conditi ^ns suggests that instruction must take these into 
consitiar'ition in determining what is necessary to 
develop b >th high cognitive learning outcomes as well as 
more positive affective characteristics. Favourable 
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school conditions can enable most students to learn well 
and to qet satisfaction from their learning. The find¬ 
ings of the present study, that is, the mastery learning 
strategy improves the achievement of students in 
mathematics seem to be quite interesting. However, we 
would have expected similar relative improvement in 
affective changes for the experimental group but there 
were relatively small differences between the experimental 
and control students on the measures of affective 
characteristics. A long term study may prove helpful in 
drawing conclusions in this respect. 

(vi.i) As pointed our earlier, mastery learning strategy 
has been found to be effective in improving students verbal 
as well as nonverbal creativity. So far, mastery learning 
has been found to be effective in developing the cognitive 
and affective domain ot student's abilities. Thus, teachers 
should be trained b^ SCERT's, iNCERT and other organisations 
in making use oj- mastery learning model in their classroom 
teaching. 
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!M2 13 Tr. xf)-. 

B?:ra 17 rT. xft-. 
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2 ?r 2 200 3^T loo Tf]*^ 
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2??2 4 44. 

2^2 6 ■^.44. 

2HTE a "^.Tft-. 
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ae’a 6 o ’^. jf^er 
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Vo 

S3f2 500 ^ 

2^3 50 F^qk' 

2 FFS 15 Fqk' 

aB'H 5 ^ 


2 50 2 



-9- 


3 3 U 


S 323 


0333 


8343 


23 (i'crr riT<T 20 ■’fl'5^ ct^ ^ 5 ^1 tT ^"3^ 


ijR;“ 

- *v 

1, ;i 

;*m4 

>T r 7 ?-*i- 

fmiT^ 

TT ■544' 


m 


a STB 

3>, i 

lofi 







n % 1 “ 

Jj * w 

*■ } ' 
‘“S • 

500 

^I'^r 






a 0 3 

. ^ 1 








j* •* H 

I, 

: O' 

^f.r7 







.- JX. ' 
‘li It. 

Tt i 

4i ,U 

utsTr! >r 

3 • 

S44T“ 

VO 

4 

50 ^ jfH 

' 

■fr cfc 

.■!T 

('. ( r : 

44T>T 

i|r 400 

?4^' ■ 

544 

B41T, it" ff^ 

SO “ 


’«} 1 

r 

. C . •. 

1 ',■ t,'i 

1 « 





£3)8 


.41- 

oe 






a 0 a 

4f! 

'(1 

cSJ 






a eia 

3M 

it' 

c'T' 






fi(R 

20 

4fi~dr 







lo /t^rr rierr 4 ^fher so >t. Tfl". 
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3trD lorr. :ft“. 
rci II Tr. T|t, 

S 4 G 3 VO V(fr 30 U-^ft-. on=gfl; 24 =#gt -rferr 10 ^.xfl". 
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* I 

;7)! -63 

:!r5 ~'j 1 

ii 'I H 

J »J 2 ^ f) 

y.s: JrlT; ; •- 4 Lt ji!, 

'1 ,i, - 67, 97, - 77 cffr 5 5^ ^ W st^T : 
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j 1 , -‘ 
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U 
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- 54 

sr^w^ 
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B^a 

4 54 
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w m: 20 
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5T5r ^ifT ; 

: 

fiS! •“* 

gr^q^ arm^sr c|i^ >r g4 ^ f^ fiWf ^ 'T'feF i- 

c\ c\ • 

1. fnfr ^-qf V STcrr w^ TT ^ 1 1 

2. JT^ V ^qr >f arfsTcf) wt^ff rffir "fe^ w % 

3'TfR‘ TT ^ il K a ^ cT^^ I irqr gt 3^^" 

qr a 1 / a ^iT fwrr mvw i 

3. f^R \ 3fr^ cstis:^ a l ^ % JrV JTftT #^5^) 

s a ^ f^fm 1 

4. rq; 1w tstt fi^ afltm ^'s gr mt ^ giT" 

rR^ ^ I 

5. ^qRT Cfl%fy T^^^ TTmarflR^qr Sltr fR^gfRnTT 3 rV 
s'Tnr cfM^ I 

s I a ^ i?tR >r >T^ ^iT % : 
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asra - ^ 4 [63t^’ 

mi -g? 3itT 

mi T^ 3ltF (-cj)^ 
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ll3ii 


242 


25 2 


^T?TT 3^ JcfR" fc^ 2 2 

: 
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^ ziffisrSTfjf ijit' ‘iWtT S'TfTr rlTTj^ 
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^cfT 3T‘I^^ 4T cW^ M'^ri' g^rT % I 


2 c3'2 ^TilT coT tvS'Lii' 
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5- 
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2 

2 
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fTRffrlijff ^ firtr 3^ firift 
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3f " I £f«^ j M 
w ^rj- 7ij_ ^iii4 Tf]Ji i 

i^S 3 - |3f^- U4 -3j\ 1 ! 

fiHtwte ^ tiif^'wf lif ?i7pf fst 3^" sm fri^f 

#[ 5^^w s i ^ ff# : 
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STrfrTcTS q-f7S-4 
W '' 6^ 


QT^ ^ Tnr; 

; 

^r^trsf :^rm= r >t q-^ E:irFT t1^ :- 

[. fpft“ V 3'TTf? qr ^ ^ I 

2. f^R V ^ciT '?f 3ff-ifTT Rqr'fe'ff sttR" w f, 3 r^ >r 

jTfiT qr FTg^" ii 1 / s rjTT fqqrrR rmrw i iq~qT si’ ttctt 
qr g 1/ a w iRqrrq wrt^ i 

j* 

5. TCfi w^ V Im qs^ sqr arlrm qr oftf cfjr gnfhr w 

?mirr 1 I ' 

q. ^qw ^1 i 47 cjfh ?rr^uipfj" q^^ tIsf Ir^^itr'^tr’ 
3rV 3TrlT I 

BIS ^'^ flriM^ 3Rrr ^'’ 9.5 ift". %, w qfsrqrrq' 

VC 9 

' stqr ; 

H cfTS i 9 ’^. 3fr. 

28.5 >r, Tflq 
BR5 36 >T. Tft-, 

BHS 38 >T. Tfr-. 

B2S jTrqrrrqTT ^fr q1“ el -Ml ■f 20 Tft’er fr^rr qVf r"^ 12 
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* 
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■"1 ooor u^riT : 
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:^Vi 'ioo ^ftirr 
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>'i4 6(r« jftdT 

9U0 f}~ciT \ 

3Si f' .. 20 ’[I'dT (TJ^T ff^Tr 1 lO Tf]-5T \ sf^T fTT?: 
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i 
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m 12 ?; 
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ST'^ q)T 'IT 4 : 
cT^ : 


* * • 

W 6 cf1“ 


W sV: 10 

M3 


-- 

^rr^’^-'T qjT^ >T c})T- Li]r«^ iidcn- ^ 

^ ff\ CN • 

4 * 

I. ci t\ %- JTcK' f^?n' tTT ^ f [ 

?. f-'R )( artidP' wrrl^fT rffrr ■feF w 3R^ 

iR'l >rfcfT 'rr i [/\ w fWTR dfTirw l ^ 

vlaR iiv"" S K il cjTT fWR ePTTW I 

vh ‘PT^ 'c.'i fiw m#r fr^rr 3rf^ 'jsrs' err wfr ^ w 

UK iiii)h C' 

4. SS'I'^T JJTIrt tjrR ct>^ rTgEtp# Tfe 3^ 

• * 

S~l'^ rjlW 1 


M a 6 -cfrcT qf^F ^ W B^HT' : 

« 

S -S 6 Tfl"eT 

m 36 >r. 3fr. 

3T[S 36 q^ TfrBT 

SETS 36 q"^ IrnritcTr 

<• 

S2S 120 60 TfrBT 3Frq?TrWT 

a^s 180 q4 
a^^a 360 ^ 



-30- 


m 7 200 

SETS 3600 TjtST 

I 

S 3 li ^c|T 'f^paRTT'iSTT WTTi" ^ STfEiTT 5 ^ifl'S?' fT^ ‘^-QTt 80 V. ifr, 
% 1 wt 1~ ^fr ^ : 

^ t 

, 1 ifte” 

Mi 2 

« 

mi 3 

sets 4 ^ ^f^2T 

ii 42 ^qr i^lfchTT terhff 49 ^rfhfft^ % I Jffcfft" eTRTt 

: 

E ^fTE 49 Tft^ 

Mi 49 I'ffhfrST 
s^s 7 ^ffhfrer 

EETE 7 . Tft^ 

« 

i5i 7 Tt1~5T qn%4fryT 2 Titer ^ 2 r. j'ffr 

Tffer mrft erf fw% qr ^ ?ii^ rfer : 

VO 

EqfS 14 r. 

EJJS 28 r, 

-a 

s^s is r. 

Mi 24 r. 

18 Titer gyr 4 Tftrr erf ^rret t^ 72 t.Tit. 

etst ert t eqrrr ^ i rr!“ git : 

^ • 


E6fi 
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S t}i !1 50 TPi-gT" 

loo 

2^2 150 

2Era 200 

2 7 2 9 0 cTT% fT^fr 36 ^^ftTiTer ^ ^ 20 ttI". 

fT^ ff^rr 5 Tft". cfr^fT m ; 

2 (p2 e ! 0 

2?f2 1620 

« 

2^2 2430 

2Er2 3240 
« 

2 8 2 ¥E1T ^^EjTTT lOO ^^“5T % 1 

Tf^iqTT : 

2 Ef 72 loo TitST 

2?f2 120 ^f^er 

* 

2^2 140 Tft^ 

2Er2 160 Titer 

2 9 2 800 Titer rfrRrr ^rf^iirr rr ^rrse Bt'rr : 

2^2 100 rair 

2era 200 rjir 
2r2 300 rsr 

mi 400 r3ir 

2 10 2 I04O ^1^^ Eit^ tt Eitfrt 20 Tfter % 1 ^gr 

gt err^t t^tt' : 

ar2 5 2 Tffrr 

2^2 26 Tter 

2t2 16 Tter 

EETE 13 Titer 
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^ TTTf : 




cti^rr 6^ 


^ficT 31^ : lo 

VO 


Bl?f :- 

giRw 3rm=ir >r trsf # f-'^rPT trfw 

C\ C\ • 

1. ?T^ 5T^ V B-rflT ^T ^ f 1 

2. t^V V 3Tt^^ 3 TtR- 3^^ >f 

hsT h-tht qr ?ii^" 8 Ka cwr^ i ^tT^rr i1" 

3Tt1^ CTT ^IBt- 8 1/ I ^ fWW 1 

3. TCfi w^ V tw afeiT 5^:5- qr wft- wte w jrft^ 

cf)^ T[^ f i 

4. fT4T 3T^ c^ FrrmTFTT PTl^ atT 1^rr^?TrT 

3TaT I 


1. 28 >r. qfr. ■Eqr^ iHI- irlrf^- ^ff^ c^t ; 

a^pS 22 X Tfl“. 

8Zifa 44 'ru ifr. 

8^2 66 "cT. xfT. 

atra as >t. 

2. 28 >r. Tft. f 5 r ^?47 rrrr T^rr TlrtiT^ ^ cwt : 

iic^g 44 rT. Tff, 

mi 8 8 >r. Tit. 

a^ra 132 t.Tit. 

a^a 176 rT. Tfr. 
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3. 242 'TtVfir ^rcT ^ :- 

R 

Hc^Til 38.5 
iiiTB *11 Tfher 
a^a 115.5 Tfi'crr 
aaS 154 

4 

4. 11 2 ’^. Tfl“. '^wn w : 

a cpS 98. 56 *?!. lfl~. 

acfa 99. 56 g^ rT. jfr. 
aga ioo.56 g^ >r. 

aga lo i. 56 ^A >r.Tfi". 

'5. 7 ’^. gt. gr^ irg gr ^mg ^gr : 

* 

aga 22 g^ rr. gt. 
aga 77 g^ >f, ifr, 
aga se g^\gi“. 

aga isgg^’^T, tR-, 

> 

w 

6, 314 g]g!T T'lT'lg gr^ qrfrrgrr ggrg ^ 1gwr : 

a ga 10 gt^ 

aga 20 gter 

■ 

aga 30 4tgr 

aga 5 o greg 

fr 

7 « 70 ggrg gT% irrgrgrg ^^grg V ^xrff affr 2200 gftgg 

ipt" ggr^r V ‘fg^ gi gggg ggrg : 
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5 

lo 

15 

20 

8* I4>T. # 1320 rT. Tft-, ^ 

V ^ (i4i^ : 

W3 

aijra 5 
m lo 
a^a 15 
SiJl! 20 

9. 12.56 Tfher Tfrt^ m% eirrFr : 

a ciTs 4 Tflrer 
8 Tft-5r 
S'^ii 12 ifhenr 
Q^Ta [6 

10. 6, 28 ifrET <^Tdl cbl e : 

¥ 

3, 14 ifl“ 

S^S 6. 28 

«■ 

a^s 9.42g'^Wt^ 

a^ia ^ afTT ^ ^ ^ \ 
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i 


5T=r W TT" : 

: 

fiSl *“ 


f^fm wftm 7 

---- — -- 

^ * 

OT" 6 St 


^ lo 


3rm=3f wt t ^ ^r-fev :-, 

^ C\ ON ♦ ' 

■• m 

1. 5r^* V 3T^ i?fl“ qr ^ ¥ i 

2. V >r artir^ i^fgrr b-tctt fSF w ¥,, >r 

* A 

Frtr 3TfR- ^r S K s WtrlTR’ 5WW¥ 1 ^ 

lb 

a-rcT^ qr ^ a / a w t^wrr snnrw i 

« 

3. TqR t tsi¥ q#r fr^rr affrw tjs:^ urqg- ot* grfhi- 

7-nTh ¥ 1 

4. ^cpqr eft FrrqwFfh atr 

1 . ♦ 

3'rrR" SttW I 


I a 18 t. Tit. snF%, 15 t. Tit. ^ffk fr^rr s t. ifr. ^ ^ 

wrwFi 'dt'nv : 

aefra 270 ^ t. Tt. 

a^ra 120 ft 

a^ra 2o6o^t. Tt. 

ft 

acra 2i6 o^t. ft 
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2 ii 6 >r. #1“. -^T ^ cfTT 3frWPT : 

36 ^ K 3fl“. 

216 '^. 3fr. 

a^a 432 ^ Tfr. 
sera 5 12^ '^.ift'. 

33 6 xf^ST C^, 4 jfi-ST ^ ct^TT 5 xft^ ^ cpf 3fr4?H 

: 

a ^a 20 ^jfl”5T 

a^a 24 

V 

a^3 30 fH3TtcIT 

aaa 120 filter 

43 800 ^ '^. Tft. gr^ arrwgiT ^ ^ okrt 20 )t. jft, 

gsrr 10 >t. #[■, %, jmi ; 

aga 4 ) 1 . nfl'. 

a?ra 6 k Tfl~. 

m 8 ifri 

atra 10 ’^,^4 

5 a 480 gggter sfrgrR gr^ ^ strrt 4gtBT g^ 

« 

10 gtgr %, ggrt ; 

a ga 48 gtBT' 

’ 24 gter 

aga 12 gtgg 

ag'a s gtBT 
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6 3 dTcTTEr rTPSTT fryf ijT'|T ^ 3^ cpRl" 

^rrr % i ^'fe los Fm ftiiTr eft" 

^iT m OTT 3^ ^3ifVrr : 

3 TTS 1 Tfl-e^ 

s^sTa 1.5 Tfher 

3^3 3.5 TtT^T 

saa 5.5 ifl-TT 

7 3 I 2 >T. 3f^. V ^ ^ >r 3 >r. ift". V Em ^ 7^ ! 

« k 

a ciT3 !6 

3^^i 27 

0 

3^3 48 

acra 64 

ft 

8 3 ¥11^ 20 >r. ift", lo ^r.ifl'. Eit^ ff^rr 6.>f. ifr. 

^1" %, 4 >r. Tfl-. cTT^ 3 >r. lit. gtft frm" 2 \ Tf^. 

« 

^fssjqf T?ft" ^ :- 

* 

3^3 25 

a^^a 50 

3^3 6o 

aHT3 75 

i 

9 8 10 Tft^ ?n%, 6 Tft~5T ff^rr S 3lt5T ^ 1T?T ^ Ef-fe 

7 *7 

cirfM "cf? 5 Em Titer ■ mr ^ prmrwrr Et ft 

cq-f^ W : 

so 
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1^5 60 

!^^5 50 

30 

JEfS 15 

los 2 iffcr 50 ff^ir 20 'Jr.#, wt Jcii]- 

It M MjITTi 3lfW 9 

^ U\ e 

loo 

S^J 150 fstjTTTT 

* 

200 fwtjirTi 

!^l! 250 fwhjn'Tf 


V 1 
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f^TlrTT irfre's 

------— --—^ — ----- ■■ 

W 6 ^ 


5T^ cfir TT’^r ; 


wr 3f^: 10 

\3 


: 

:- 

3frrj=3f >[ >t^ cirnr Tf(|^ :- 

1. TPfr 3T^’ V 3" rnr ^Tft- 5r^q^ nr ¥ i 

2. V ar'fET^ir ?T^rrf^cT 3 tw -fe? w f, 3 ^Tt ^ 

• « 

3TnT CR- cig1~ a 11/ 8 ciT iR^npi cww i ¥rii iT" 

« 

STriT TT TTB-'t a 1/ E cfTT f?RfPT mV^ I 

3. iiT^ V foR- q#r fTSfr qr w ^ 

^1^ ^ i 

4. ^qrjT 5T^iT jjTF ^ RmdTFT q'f^ 3^ N^frFFrr 

t » 

jfff^ 1 ' 


1. TTR crT^T ^ ^f^cT 80 3T^, ^ 44 SR), 

cT'iTf^rq) 310 wr i\ 48 3-nF rf^rr f^irrT 6 4 3r^ l tbV 
3Rif qf|“ 311^ ^uT : 

E R a 5 8 

59 

ERE 64 

im 69 

2. V f^c-|TB‘r ^ 6 Mf 10,0, 12, 6,7 3^ 7 

« t 

eRT’^ cTTfe' TR ^RT^ fST 3^RfT el 47 : 
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aif)! 6 

7 

8 

acra lo 

3. 6 sfcT t]xT 39 6 friirfhTlt^ ilefi" ] ^FT ^ 

VJ3 • 

3^FirT tTTFT jfrT EfST : 

ac^a 60 ff7. 

6 2 fc7. 4t. 

E^a 6 4 t?.Tfr. 

JETS 6 6 fT3. Tft". 

f 

4. fft^ ^ 6 ?fr# ^ ^ 3^FirT 3 7t5^“ ?rr# 

nt fftrf^- ^ ?rrt :- 

^ CN 

a cl) a 3 

a?fa 6 ' 

aq-a 12 

5 . ^ ^ 4 'fawrff^ 3773*^ rT^f) 7^ a^Flct 

15 TT I TTEl^ f^cTTfT V 31TS? e 1^ 4T a^FTfT i 6 el" W I 

li* 

■ftjcTTft V cffh (feqr et^ : 
a cira 10 

a^ra is 

a 7] a 20 

atta 30 

6. FTRTre V 6 W S^FItT fTTTU'I'H 15 1t. 5t» ^ F 

e^nre itt sitm fTrcnTR- 14 >r,^. el-, el" FTre^ ttt 

fiT^Ti-R- el“^ : 
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iS'r« 6* 

8* ri, 

10* '^r.Jr. 

■ma 14* 

A 

7. rsfr >,/ 30 Qr^ff 'fl' aitllrf 317^ 12 % I ¥c|T IFT^T V " 

311^ Tr 3^?rrf 12 1 Tifgrr gt' ^ i lafl" arrq' 

<0 

a lira 12 '3i^ 

a^a 12 I 

a^a 13 oiif 7 "T-f^ 

acra m ui4 7 

8. ^7r3 ^Tr^1~ 4 Hfh 280 ffR#TftBT ^ffr %, Sltm ^77 

li'tfT nfer BT'jfl" ; 

a Ilia 60 fi7, o't'. 

a?ifa 70 fcj^. Tf|-. 

a^3 80 1%. Tft". 

9. OT^HTB V HTfr ^ ^ twtijT^ 

ITT J(3rr TBr ;''tf^3qqTT■6 5 V^T, WigTT02 WUcfTT 69 
^pgi'T 75 t[\ Tjf^jTcJTT 8 3 ^T, ^ffWTT 69 Tf^^TT 77 ^ 

cTC'cTni <f)T 3^rlrr ^ Bt'TTT : 

aq^a 70 

5^^■a 7 2 

a^i 74^ 

a^ra 7 6 ^>r 

10. f7)cfh 4T 3^ SFTfTf ^ 3^m 30 

%■! 4T^ct W\ 'W#, 3817^ 3^ ffTcl-felT ^3^ 3lt'53B' 25 tT. 41". 

va «s\ y 9 

%■ I fcTrTPSjT ^?T 4^41" : 

VO 

a^f^a 5 'cT. rfh. 

a?ja 10 >1.4^. 

3^3 15 >r. :fi“. 

a^ra 20 "?!. ^ft-. 
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(student MATHEMx^iTICS ATTITUDE SCALE) 
R.C. Hooda & S.K. Sharraa 


.. ... - 

SITU. feurtTU ioT ^rrr 


: tjrr 

4| 

^ 41^ >T fDir HE ^ fGv w ¥, sirV ett 

3n'4T^f rrn utfru ur^rr 1 i firefr cim >r ^rirTt^-liT ^ 3 itt 

sf^, fcfnff* # jffurciffT, ^ 3fr>r wr w 

• « 

st% UT IT ? 3fl' ^ mET % tVefr ^ arrT gr^iT 3fl“ ^ sf ,i 

^qur W # CUT^TcJcfF Tt^ 3^ fqT 31TT WfT W 

>r ^t^Urf JTfcTl^tLr if fcfi?T ^ ffflT TTfrT f ur iff ^ W Fflfr t 1 
• ♦ 

314% 3TfR- qf im V 317% 1f% nr tU^iTqf % % 77 4T Tiff i / i W 
fr-E fTirw 1 


H%Tr qr k t^F irttfu 

j 

sfrtr 1/ 

ulF 31TT FfF“fffr it i%nr 
wtr 1 1 

3Tff7fT7 qr" tf^F cWF7 

SfftfCTF V 

7fF airq" Ffnlf fr it srlirTFf 

77h % I 

73fr-73ff qr ''' fir^F FFTW 

Tsfr 73lf 1/ 

utf 317T FlTTlffr 7f 7#- 

73lf Tfri 1 I 

7^!it Fgf qr '^fr-e fttf? 

73fl~ 1/ 

7fF SITT FfFlfff ^ 74t 
Ugf cilFrl f I 
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^q-qr JfW \ (TtV ^ ^fw 1 

fciT sirq'qfi' TT^ ’^t'f TfftrqTT^ V J•^f^Tr ^ ^ <y%4r ^cR^~q- vfr 

^ir¥'4^ 1 

1, ■^I’Nff cffi" S'?” cfTfi ^ EyqT^>T^qy sT'fy'^xTr 

W\ 

1 * * * " 
mffr E 1 

VO 

2. qiT qi^tf yilq Vr aw 
"Jt qif site"^ ci T>i q u hiT 

cs 

3» TE- IViyT tWf" miTT ^ yjrEot- 

ufTET yfrh c T ElTrr 

V 1w qyEET t I __ — 

C\ 

4. ^ yfiSifr ^ T 3fr^E TTcr''=E 

TTET E fSTT^T, yJIEt 

cgTTT i \ 

5. t 1" ^ ^ ^ EFT^ Srsff 

qr 'ETT, Tf ?rT 4T cpTE^q %' 

^ fer tEfrr i \ __ ~- 

\rf) • cv 

6. TfilTT Tt" w wfrqf 
3frEl~ 1 i ’ 

7. Tl^rE cRifr ”^7 ^0 ^ eTT 

TlffT E — — 

a\ 

8. ^ FTt^cTT E fT T'KE W 4T'fT4E 

• GN 

yqrET arq Et' ET¥ 'fit ST^yET Tt i — 

9. ^ ftTET E 'ty tf^TT lit STtcF t 

cn Vo 

TfEjqy jrE qt I ' — 

10. T TtTE >[ 5TE ^T El 
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11. mm ci^t qrl" 

Cv 

rTTi: aiT ^ ^ 

q'GfTT ^sfir i I 3T‘ft-fc[)fR' ^rjfl~-ciT3fl" 

c\ <r\ ' ^ 

12. mr WTY '#! ^ 

st ciT^V ^ [ 

0\ 

13. qqr 5r=3 3im=3r V 

jT^f ^ 

>r TO W i 1 — 

I 4. ^ WriT ^ q^fTT ffW 

Ft ^ TOHT f 1 -- __ _„ . 

15. Ftm ^ w 1^r 

fwtTF TOFT F I ' — — — 

• CN 

16. FttcT tt ^ t F 3PF ftsfqt 
FT "FT^ JfFftT E I 

CN 

1 7. FttF 'fW 4Ff7tpf cfq- FF 

FTL-fF % I — — 7- 

k 

IS. c^fr t TOST It 3iqt FtTtrf t 
FtTff ^ TOT F 1 

OS 

19. Tm ^ uii) a(t iIt ?rrFt ?m 
f4(FTT % t FtTrr % ^TF FTFT 

FI " — 

cs 

20. Fftn V ^ ^IF Wf ^4Ft V tFF 

*^r f 'Ft lill qFT 'SfTOT FW % I — 

'.a • 

2 I. TTtTFTFIT )t FFtF t Ff^F f 1~ GftfF 

t SffyF Tfvf^ wFFT it ’ — — — — 

so os 

22. FtfF V Wf FF qT gtcT 1 
FF''4t csr'arror ffft % i 

So • 

23. fW 7rr ctd 5FF Fq 4r wur 

sa 

Ft’F :ii4% xrrnr-'fTOT, sfr^-qF^F to 
TO V 3FF TOfTff t TOF f'lFF FI 

cs tr, 
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24. TftfT V cnt- ^ 314^ ^ 

^ tjf]' qit'fw ^rrr | i artuw cii3fl''-cjrjfr 

A >• , , 

25. ^rr fr^T^ ^ ^ w tr 

cfT^ ^bTiTT b* 1 

CN 

26. ^f^fr mr^ ^ 

VO 

3irilr fit 3 cT ^ ots^ 

A 

^fir g 1 

trv 

27. \ ^f(P\ t loftH 3T^ 

qiT^ t ttSt STTfrr % I — — ™ = — 

•o 

28. ti ^ qr ^tiqfqfi w t ^rfirfF ^ 

cfTT^ IH^CTT g 1 

GV 

29. V ^ >r It mffR) 

g.hii^rfTiT' cj^s -q^M II — 

50.. ^7 ^ tmr * ?OTfr c,^4 

^() wi^ I, ^ ff^ mTf[ mrv 

I i — ' — "•" ■ 

Cn 

5 I, Tc^rl Tt -fOV ^ Snt I cFfr ^ 

CV VO 

tfir i I -- --. -. 

cs 

52. ^Tf«m W tnT^ I 3iqt ^TT^fr i\' W# 

>r fefgT qiT kvr i \ — 

c\ 

35. ^'Ki Tot 13m^f^ tmt gt ^ffr % , — 

34, 4Ko t]" qTrrt >T qfe ltflt% — 

* Vi) 

35, ? qtiar i? f'7 r,iT f-tqi?" ^ ^fnq 

»\ 0 

1t q#!, I 

36, tKi qrifqq w 



